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Introduction Peri-Operative Use of Glucocorticoids 


In 1949, Dr. Philip Hench discovered that high doses of 
cortisol produced favorable anti-inflammatory effects in his 
rheumatoid arthritis patients.' Cortisol is an endogenous 
glucocorticoid, a steroid produced by the adrenal cortices that 
regulates numerous vital processes, including control of 
inflammation, stress, metabolism, blood pressure, and sleep 
cycles. Since Dr. Hench's initial breakthrough, corticosteroid 
therapy has been expanded to a wide range of clinical 
applications. One such application is utilization in dental 
surgery to improve both patient-centered and therapeutic 
outcomes. This clinical update aims to provide an overview of 
the role of glucocorticoids in dentoalveolar surgery, discuss 
specific steroid drugs and regimens, and review the most up- 
to-date literature on the peri-operative use of these 
medications. 


Basic Physiology of Inflammation 

The inflammatory process is comprised of the vascular phase 
and the cellular phase. Biological triggering agents activate the 
vascular phase, leading to vasodilation and hyperemia. The 
dilation of arterioles and shrinkage of endothelial lining cells 
enhances vascular permeability and extravasation of plasma. 
Similarly, the cellular phase is initiated by chemotactic 
targeting of leukocytes in the blood, which draws them to the 
desired site and triggers diapedesis and emigration into the 
tissues.' These processes ultimately culminate in the clinical 
sequelae of redness, heat, swelling, and pain. While 
inflammation is essential for wound healing, excessive 
swelling can compromise surgical healing and increase the 
patient's pain experience. Steroid therapy can lessen these 
undesirable outcomes in cases where significant pain and 
swelling are anticipated.’ 


Pharmacologic Effects of Glucocorticoids 

Glucocorticoids bind to specific cytoplasmic receptors within 
the cell, forming a complex that migrates into the cell nucleus, 
binds to DNA, and causes changes in protein synthesis. 
Multiple cellular functions are consequently modified. 
Glucocorticoids induce annexin, a protein that inhibits 
phospholipase A2, the rate-limiting step of the arachidonic 
acid cascade. This dampening effect thwarts the downstream 
expression of pain and inflammatory mediators, including 
prostaglandins, prostacyclins, thromboxanes, and 
leukotrienes.'* Additional anti-inflammatory effects include 
the decreased formation of vasodilatory bradykinin, decreased 
lysozyme release, and decreased capillary permeability, thus 
preventing diapedesis and plasma protein leakage into the 
tissue space.**° 


Glucocorticoid therapy is well documented in the oral surgery 
literature. While most studies focus on glucocorticoid use for 
third molar extractions, the findings can be applied to other 
dentoalveolar surgical procedures. The outcomes generally 
show favorable results in reducing pain, swelling, and trismus 
when using corticosteroids; however, effectiveness varies 
between glucocorticoid type, administration route, and delivery 
timing (Table 1). A 2013 systematic review of 28 articles found 
that corticosteroid use for third molar extractions improved 
patients' post-operative experience. However, an intravenous 
route and pre-operative delivery observed the most significant 
effects.° More evidence supporting the pre-operative approach 
was echoed in a 2022 systematic review that reported little 
justification for oral post-operative corticosteroid regimens.’ 
An additional effect of steroid therapy is a reduction of post- 
operative nausea and vomiting (PONV) potentially associated 
with sedation.' 


Drugs, Dosages, and Routes of Administration 
Dexamethasone (dex) is one of the most widely researched 
corticosteroids. It can be administered via five routes, including 
oral, intravenous (IV), intramuscular, submucosal, and endo- 
alveolar methods. When comparing a 4mg dose given by each 
route immediately after third molar extraction, swelling, pain, 
and trismus were reduced for all approaches, but superior 
swelling reduction was noted for IV delivery.* A third molar 
extraction study from 2015 compared pre-operative dex doses 
of 4mg IV and 8mg orally, reporting a similar reduction in post- 
operative pain, swelling, and trismus between groups.’ 
Additionally, a 2022 study comparing 8mg IV dex to a placebo 
given prior to periodontal flap surgery showed a significant 
reduction in pain and swelling during the first week of healing 
for the dex group.'° Not surprisingly, the shared consensus 
among oral surgery and periodontal community researchers 
agrees with the anesthesiology literature. A systematic review 
and meta-analysis confirmed that dex use at doses of more than 
0.lmg/kg during general anesthesia cases reduced post- 
operative pain and opioid consumption for various medical 
surgeries.'' Similarly, a 2022 meta-analysis found strong 
evidence of reduced swelling, vomiting, post-operative pain, 
and opioid usage with peri-operative IV dex use in total joint 
arthroplasty.'? It should be noted that rapid delivery of IV dex 
can cause genital or perineal burning or itching, which can be 
minimized through gradual infusion. '° 


Betamethasone, a glucocorticoid of equivalent potency to 
dexamethasone, has shown mixed results in the literature. A 
2014 study evaluating post-operative submucosal injection with 
12mg of betamethasone showed no improvement in post- 


operative swelling, pain, or trismus following tooth 
extraction.'* In contrast, 0.S5mg betamethasone taken orally 
three times a day following third molar surgery showed 
favorable results.'° 


Prednisolone and methylprednisolone have also been 
evaluated in third molar extraction studies, showing efficacy in 
reducing swelling, trismus, and, to a lesser extent, post- 
operative pain when prescribed orally at a dose of 40mg or 
more.’ Methylprednisolone is commercially available in 
tapered-dose packaging for a convenient prescribing option.’ 
For maximum efficacy, oral glucocorticoid doses should be 
initiated at least 2 to 4 hours before the surgical procedure.'° 


Table 1: Dose Equivalencies Chart (adapted from Lexicomp)!” 


Approximate Relative Anti- Duration 
Glucocorticoid Equivalent inflammatory of Action 
Dose (mg) Potency (Hours) 
Hydrocortisone 
(Cortisol) ae : ue 
Dexamethasone 0.75 25 to 30 36 to 72 
Betamethasone 0.6 to 0.75 DS) 36 to 72 
Methylprednisolone 4 5 12 to 36 
Prednisolone 3) 4 12 to 36 
Complications and Considerations 
Contraindications for glucocorticoid therapy include 
uncontrolled diabetes, | immunocompromised status, 
osteoporosis, and active herpetic outbreaks or fungal 


infections.’ Additionally, caution should be taken to avoid high 
doses in patients with psychosis or other affective disorders, as 
the literature shows an association between glucocorticoid 
usage and adverse neuropsychiatric events.'* Short-term use of 
glucocorticoids, as typically prescribed in the dental surgery 
setting, is generally safe. Rare side effects include euphoria, 
depression, irritability, anger, insomnia, and increased 
appetite, and may be more commonly seen at higher, long-term 
dosing.’ Of note, long-term use of glucocorticoids for other 
systemic conditions may disqualify a patient for elective dental 
surgery. Such patients have an increased risk for infection and 
impaired healing. Specifically impacting elective periodontal 
and dental implant surgeries, soft tissue healing may be 
delayed along with the possible inhibition of bone-forming 
cells, leading to an increased risk for necrosis of bone.' 


Conclusion 

Glucocorticoids can be an effective therapy when utilized by 
experienced providers in surgical procedures expected to elicit 
heightened pain and swelling. The multidisciplinary literature 
consensus supports that intravenous dexamethasone given pre- 
operatively in the range of 4-10mg effectively reduces pain and 
swelling, with the added advantage of curtailing PONV risk 
inherent in IV sedation. Alternatively, oral dexamethasone or 
methylprednisolone can be prescribed in an equivalent dosage 
(Table 1). However, the clinician must plan to allow oral 
regimens to be initiated 2 to 4 hours before the procedure. 
Finally, providers must thoroughly investigate and understand 
the patient's medical history to properly weigh the risk and 
benefits of glucocorticoid use. 


References 

1. Becker DE. Basic and Clinical Pharmacology of Glucocorticoids. Anesthesia 
Prog. 2013;60(1):25-32. 

2. Steffens JP, Santos FA, Sartori R, Pilatti GL. Preemptive dexamethasone and 
etoricoxib for pain and discomfort prevention after periodontal surgery: a 
double-masked, crossover, controlled clinical trial. /Periodontol. 2010;81:1153- 
1160. 

3. | Ngeow WC, Lim D. Do corticosteroids still have a role in the management of 
third molar surgery? Adv Ther. 2016;33:1105-1139. 

4. Dionne RA, Gordon SM, Rowan J, Kent A, Brahim JS. Dexamethasone 
suppresses peripheral prostanoid levels without analgesia in a clinical model of 
acute inflammation. J Oral Maxillofac Surg. 2003;61:997-1003. 

5. Hargreaves KM, Costello A. Glucocorticoids suppress levels of immunoreactive 
bradykinin in inflamed tissue as evaluated by microdialysis probes. Clin 
Pharmacol Ther. 1990;48:168-78. 

6.  Herrera-Briones FJ, Prados Sa’nchez E, Reyes Botella C, Vallecillo Capilla M. 
Update on the use of corticosteroids in third molar surgery: systematic review of 
the literature. Oral Surg Oral Med Oral Pathol Oral Radiol. 2013;116:e342- 
e351. 

7. Wagner JC, Johnson TM, Gilbert WA. Should Periodontists Prescribe 
Postoperative Oral Corticosteroids to Control Pain and Swelling? A Systematic 
Review. Clin Adv in Periodontics. 2022;12(2):134-142. 

8. Majid OW, Mahmood WK. Use of dexamethasone to minimise post-operative 
sequelae after third molar surgery: comparison of five different routes of 
administration. Oral Surg. 2013;6:200-8. 

9. | Chaudary PD, Rastogi S, Gupta P, Indra BN, Thomas R, Choudhury R. Pre- 
emptive effect of dexamethasone injection and consumption on post-operative 
swelling, pain, and trismus after third molar surgery. A prospective, double 
blind and randomized study. J Oral Biol Craniofac Res. 2015;5:21-27. 

10. Vieth MP, Deas DE, Palaiologou AA, Diogenes A, Mader MJ, Mealey BL. 
Effect of intravenous dexamethasone on postoperative pain and swelling 
following periodontal flap surgery: A randomized controlled trial of patient- 
centered outcomes. JPeriodontol. 2022;93:239-247. 

11. De Oliveira GS Jr, Almeida MD, Benzon HT, McCarthy RJ. Perioperative 
single dose systemic dexamethasone for postoperative pain: a meta-analysis of 
randomized controlled trials. Anesthesiology. 2011 Sep;115(3):575-88. 

12. Hannon CP, Fillingham YA, Mason JB, Sterling RS, Casambre FD, Verity TJ, 
Woznica A, Nelson N, Hamilton WG, Della Valle CJ. The Efficacy and Safety 
of Corticosteroids in Total Joint Arthroplasty: A Direct Meta-Analysis. J 
Arthroplasty. 2022 Oct;37(10):1898-1905.e7. 

13. Neff SP, Stapelberg F, Warmington A. Excruciating perineal pain after 
intravenous dexamethasone. Anaesth Intensive Care. 2002 Jun;30(3):370-1. 

14. Marques J, Pie-Sanchez J, Figueiredo R, Valmaseda-Castellon E, Gay-Escoda 
C. Effect of the local administration of betamethasone on pain, swelling and 
trismus after impacted lower third molar extraction. A randomized, triple 
blinded, controlled trial. Med Oral Patol Oral Cir Bucal. 2014;19(1):e49-S4. 

15. Chopra D, Rehan HS, Mehra P, Kakkar AK. A randomized, doubleblind, 
placebo-controlled study comparing the efficacy and safety of paracetamol, 
serratiopeptidase, ibuprofen and betamethasone using the dental impaction pain 
model. Int J Oral Maxillofac Surg. 2009;38:350-5. 

16. Alexander RE, Throndson RR. A review of perioperative corticosteroid use in 
dentoalveolar surgery. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2000 
Oct;90(4):406-15. 

17. Lexicomp Online. Corticosteroids Systemic Equivalencies. Lexi-Drugs Online. 
Waltham, MA: UpToDate, Inc. September 19, 2022. https://online.lexi.com. 
Accessed January 29, 2023. 

18. Fardet L, Petersen I, Nazareth I. Suicidal behavior and severe neuropsychiatric 
disorders following glucocorticoid therapy in primary care. Am J Psychiatry. 
2012; 169:491-497. 

19. Noetzlin S, Breville G, Seebach JD, Gastaldi G. Short-term glucocorticoid- 
related side effects and adverse reactions: a narrative review and practical 
approach. Swiss Med Wkly. 2022 Jan 7;152. 


LCDR Sawaya is a third-year Periodontics resident at the Naval Postgraduate 
Dental School. CDR Dulebohn is a Periodontics faculty member at the Naval 
Postgraduate Dental School, Bethesda, MD. 


The views expressed in this article are those of the authors and do not 
necessarily reflect the official policy or position of the Department of the 
Navy, Department of Defense, or the U.S. Government. 


WUSU 


Uniformed Services University 


The Naval Postgraduate Dental School is affiliated 
with the Uniformed Services University of the 
Health Sciences’ Postgraduate Dental College. 


